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Abstract 
Child maltreatment is a severe stressor which is associated with a variety of adverse 
outcomes, including attention, learning, and behavior problems. Attention problems are 
common in maltreated children, with rates of ADHD in samples of abused and negleeted 
children eonsistently higher than those found in the general population or in clinical 
samples of ehildren without abuse histories. Despite the association between ADHD and 
maltreatment, attention problems in maltreated children remain poorly characterized and 
not well understood. In an attempt to better delineate the nature of attention problems in 
maltreated children, this study examined the effects of gender, type of maltreatment, 
and previous referral history on attention problems in a sample of maltreated children 
(N = 307) using a eross-seetional between subjeets design. The analyses consisted of 
multiple faetorial ANOV As that revealed main effeets for maltreatment type, age and 
number of referrals, and a maltreatment type by gender interaction. Implications and 
limitations are presented. 
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Chapter 1 
Introduction 
There has been increasing concern about the high rate of attention problems and 
difficulty with self-regulation in children with a history of trauma and maltreatment. 
Indeed, the prevalence of attention problems and attention-deficit hyperactivity disorder 
(ADHD) diagnoses has consistently been higher in samples of maltreated children than in 
the general population or in clinical samples of children without a history of maltreatment 
(MeLeeI' & Callaghan, 1994; Merry & Andrews, 1994). Similarly, studies have 
documented a higher prevalence of abuse histories in individuals with ADHD (e.g, 
Rucklidge, Brown, Crawford & Kaplan, 2006) and in children with comorbid ADHD and 
oppositional defiant disorder (ODD) (Ford, Rascusin, Daviss, Thomas, Rogers et ai., 
1999). Despite these linkages, the developmental trajectory of attention problems in 
maltreated children remains unclear. 
Phenotypic similarities between ADHD and posttraumatic stress symptoms have 
led to concerns regarding the misdiagnosis of ADHD in maltreated children. The 
similarities have also raised important questions about a possible common etiology or 
mechanism. Difficulty with attention and concentration, increased activity level, and 
impUlsivity are common to both attention disorders and stress-related psychopathology. 
There is growing evidence that suggests exposure to traumatic stress during development 
may mediate these cognitive and behavioral difficulties by altering the organization, 
structure, and neurochemistry of the developing brain and atIecting the optimal 
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functioning of key neural circuits involved in emotion, behavior, and cognition (for 
review see Perry, 2008). Child maltreatment is one significant potential source of 
traumatic stress that is associated with the development of a wide range of 
psychopathology, academic difficulties, and neuropsychological impairment (Beers & De 
Bellis, 2002), including difficulties with attention and concentration. Studies of 
maltreated children have demonstrated neurobiological changes associated with the stress 
response system, changes in neurotransmitter systems and structural differences in key 
brain regions associated with attention processes, such as the prefrontal cortex. Executive 
control functions are thought to be mediated by the prefrontal cortex and are comprised 
of attention, working memory, behavioral regulation and other higher order executive 
functions (Royall, Laterbach, Cummings, Reeve, Rummins et aL, 2002), which are often 
dysfunctional in children with ADHD or attention problems (Hale & Fiorello, 2004; 
Barldey, 1997). Animal studies have suggested that the prefrontal cortex is extremely 
sensitive to its neurochemical environment and that stress-induced increases in key 
catecholamines result in prefrontal cortex dysfunction (Arnsten, 2005). Early onset of 
abuse in children has been associated with catecholamine dysregulation (e.g. De Bellis et 
aL, 1994) and the development of affective disorders which also may mediate attention 
and concentration difficulties. 
In addition, neuroimaging studies ofmaltreated children, both neglected and 
abused, have suggested that early onset of abuse may be associated with structural brain 
differences thought to be mediated in part by the effects of the stress response system (De 
Bellis et aL, 1999; De BeHis et al., 2002; Teicher et al., 2002; Teicher et al., 1997). Brain 
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differences seen in neglected children are also associated with the lack of appropriately 
timed stimulation (e.g. Perry, 1997). 
In addition to the age of onset of maltreatment, the developmental stage during 
which the child experiences a significant stressor may also play an important role in the 
development of psychopathology (Perry, 2008) including attention problems. Animal 
studies have suggested that adolescence may be a particularly sensitive period for stress­
induced prefrontal cortex dysfunction (Arnsten & Shansky, 2004), particularly in females 
(Shansky et aI., 2004). Indeed, the adolescent period in humans is marked by increased 
stress responsiveness and rapid neural changes, particularly in the prefrontal cortex (for 
review see Spear, 2003), yet attention problems in maltreated adolescents has not been 
well-studied. 
The following discussion about attention problems in maltreated children attempts 
to incorporate a developmental traumatology perspective by including diverse yet 
relevant literature bases from among the fields of developmental psychology, 
neuroscience and traumatic stress. A significant portion of the extant literature on the 
sequelae of child maltreatment and trauma focuses on those children and adults who have 
been diagnosed with Posttraumatic Stress Disorder (PTSD), a specific and extreme 
response to trauma. The sequelae of chronic and traumatic stress is of particular interest 
to this discussion of attention problems in maltreated children as the neurobiological 
changes that result from chronic and extreme activation of the stress response system are 
hypothesized to underlie the dysfunction of frontal-subcortical circuits that impact 
attention. As a result, the PTSD literature will be briefly reviewed here as it is pertinent to 
the topic and has a rich and related literature base that has served to enhance the 
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understanding of trauma sequelae, including the effects of trauma on altention and 
executive functions (Vasterling et ai., 2002). 
Although the literature on PTSD forms a conceptual framework for this study, 
limiting study to only those children diagnosed with classic PTSD can be problematic. 
Several researchers in the traumatic stress field have debated the adequacy of the PTSD 
diagnosis in capturing the nature and scope of the developmental effects that traumatic 
stress can have on children (Terr, 1991; Cook, Spilmazola, Ford & Lanktree, 2005; van 
der Kolk, 2005). Tn addition, a significant number ofmaltreated and traumatized children 
who exhibit emotional and behavioral dysregulation and attention problems are 
diagnosed with disorders other than PTSD and may not be assessed for trauma. 
Therefore, in examining the relationship between maltreatment and attention problems in 
children, it may not be helpful to restrict study to only those children who have diagnoses 
of PTSD. Similarly, traumatized children may present symptoms of attention problems 
that cause significant functional impairment but remain below the diagnostic threshold 
for ADHD (Husain, Allwood, & Bell, 2008), rendering the use of this diagnostic category 
equally limiting in exploring this interrelationship. 
The linkage between attention problems, maltreatment, and trauma exposure leads 
to several relevant questions, such as whether maltreatment and trauma exposure are 
etiologically related to the development of ADHD, if common circuits or brain structures 
producing overlapping symptoms are affected, or if children with ADHD are at greater 
risk for being abused. Attention problems and concentration difficulties are common 
symptoms in neuropsychiatric disorders, particularly anxiety and mood disorders, 
suggesting that common circuits (or different circuits affecting similar functions) may be 
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affected through multiple pathways and neurotransmitter systems (Lichter & Cummings, 
2001). 
While the psychological literature has recognized the symptom overlap between 
PTSD and ADHD, and preliminary hypotheses regarding this interrelationship have been 
posited, an adequate integration of findings from neuroscience, developmental 
psychology, and the stress and trauma literature is still emerging. In addition, while there 
are retrospective and some prospective studies of maltreated children that consider the 
type, timing, or chronicity of abuse in relation to the development of psychopathology in 
general (e.g., Kaplow & Widom, 2007) , there are few between-subject studies of referred 
maltreated children that consider each of these variables in relation to the development of 
attention problems in particular. Further, many studies of the effects of maltreatment are 
limited to children with diagnoses of PTSD. Several other studies have heterogeneous 
maltreatment samples or have not compared the expression of symptoms by 
developmental period. 
The present study was undeliaken in an attempt to fmiher the literature on the 
relationship of attention problems and maltreatment by exploring the potential interaction 
between child-related variables such as developmental stage and gender with variables 
related to the nature and chronicity of the stressor itself The literature review begins with 
a brief overview of child maltreatment. Linkages and prevalence rates between 
maltreatment and attention problems are addressed. This is followed by general 
discussion of PTSD and relevant studies from the trauma literature, including a basic 
explanation of the relevant neurocircuitry. The normative and dysregulated stress 
response is outlined. The functioning of the catecholamine system under stressful 
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circumstances and its impact on attention follows. The study then examined the effects of 
gender, age at time of referral, number of previous referrals, and type of maltreatment on 
caretaker reports of attention problems in a sample of maltreated children removed from 
their homes by Child Protective Services. Implications and limitations are then discussed. 
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Chapter 2 
Literature Review 
Child Maltreatment Defined 
Child maltreatment is a significant source of traumatic stress and a pervasive 
social problem affecting thousands of children and families every year. In 2002, in the 
United States alone, nearly 900,000 children were identified as victims of child abuse and 
neglect (U.S. Depal1ment of Health and Human Services, 2002). Statutory language 
typically defines child maltreatment as an act or failure to act that impairs or endangers a 
child's physical, mental or emotional well-being. Therefore, child maltreatment includes 
both acts of omission (e.g., neglect) and acts of commission (e.g., abuse). 
Child neglect is thought to be the most prevalent form of child maltreatment (U.S. 
Department of Health and Human Services, 2002). Neglect can bc defined as a 
"significant omission in care by a parent of caregiver which causes or creates imminent 
risk of serious physical or mental harm to a child" (De Bellis, 2005; P 151). Acts of 
commission include physical, emotional or sexual abuse that involve visible injury or 
which expose the child to substantial harm (Leeb, Paulozzi, Melanson, Simon, & Arias, 
2007). Corporeal punishment in and of itself is not automatically considered abuse unless 
it rises to this statutory definition. Since state agencies like child protective services 
(CPS) must use these statutes as the basis for decisions for removal of a child from the 
home, it is likely that substantiated abuse meets at least the minimum levels of severity 
outlined in statutory definitions. 
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Child abandonment is a type of maltreatment that is often, although not always, 
subsumed under abuse or neglect in statutory definitions, not fitting neatly into either 
category. Child abandonment includes willful desertion of a child or refusal to accept 
parental responsibility for a specified period of time (Panter-Brick, 2000). Children who 
have been abandoned, like other maltreated children, may also have experienced other 
types of abuse and neglect, including emotional abuse. Recent abuses of safe haven laws 
in Nebraska, where several over-age children were abandoned subsequent to the law's 
passage (Ball, 2008), have underscored the need for further study of the problems and 
characteristics of abandoned children at various points of development. 
The importance of early, appropriate and consistent maternal care in fostering the 
physical and psychological well-being of a child is well established. Early attachment and 
bonding and the exposure to an appropriately stimulating environment are recognized as 
crucial to a child's proper overall development, with significant disruptions in care 
resulting in alterations in the organization and development of the child's brain. In De 
Bellis, (2005) review of animal studies, institutionalized children, and executive function, 
early maternal deprivation has consistently been associated with social, behavioral, and 
executive function deficits. Similarly, clinical studies of institutionalized children have 
demonstrated that early environmental and emotional deprivation are associated with 
severe deficits in development, such as smaller head circumference, attachment and 
social problems, and inattention and hyperactivity. 
Attention problems and hyperactivity have been consistently observed in samples 
of abandoned and neglected children. For example, Kreppner, 0 'Connor and Rutter 
(2001) studied 165 young children with a history of early deprivation prior to adoption 
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and found that the duration of deprivation was positively correlated with the level of 
inattention and overactivity, as measured by cross-informant ratings in early childhood, 
and these difficulties did not attenuate over a 2-year interval. These results were not 
accounted for by low birth weight, cognitive impairment, or malnutrition, other variables 
which have been shown to impact attention. The inattention and overactivity were, 
however, associated with scores on a measure of attachment problems, suggesting that 
disruption in early attachment could be one potential mediating factor for attention 
problems in some maltreated children. Indeed, attention problems in children who have 
experienced significant disruption in the early caregiving environment are commonly 
observed in clinical settings. Haddad and Garalda (J992) reported on five school age 
boys who had experienced early disruptions in care. The children, who had been in a 
stable caregiving situation for 4 or more years at the time of the study, presented with 
developmentally inappropriate aetivity levels and decreased ability to focus attention. 
These findings are not dissimilar to anecdotal reports and observations from clinicians in 
schools and other agencies who treat and assess children who have been maltreated and 
have histories ofmultiple foster care placements. 
Relationship Betvveen ADHD and Maltreatment 
The prevalence of ADHD diagnoses in the general popUlation is 3% to 5% 
(Barkley, 1997); however, significantly higher rates have been found in children with 
histories of trauma exposure, including child maltreatment (Famularo, Kinscherff, & 
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Fenton, 1992). McLeer, Callaghan, and Henry (1994) investigated rates of psychiatric 
disorders in a clinical sample of abused and nonabused children and discovered that 
ADHD was the most common diagnosis for both groups. Nearly 46% of the sample of 
abused children met the criteria for ADHD, with half of these ehildren (23%) also being 
identified as having co morbid PTSD. Merry and Andrews (1994) also found high rates of 
ADHD in a referred sample of abused children, with 13.6% of abused children meeting 
full diagnostic criteria for ADHD 1 year after disclosure of abuse. High rates of attention 
problems have also been observed in children with PTSD secondary to non-abuse-related 
trauma (Famularo et al., 1992). These studies underscore not only the high rate of ADHD 
in abused children, but also the high comorbidity of ADHD and PTSD and other 
psychiatric disorders. 
The prevalence of prior maltreatment has also been studied in clinical samples of 
children with ADHD. Ford et al. (1999), for example, studied the prevalence of trauma 
exposure in an outpatient clinical sample of children with ADHD, ODD and Adjustment 
Disorder and tound that 91 % of the children with comorbid ADHD and had a history of 
physical or sexual abuse. Even after controlling for age, gender, and parental 
psychopathology, Ford et al., (1999) found an association between ODD and comorbid 
ADHD and ODD (but not ADHD alone) and a history of victimization trauma. Briscoe­
Smith and Hinshaw (2006) found significantly higher rates of abuse histories in girls with 
ADHD (14.1 %) than in non-ADHD controls (4.5%). Further, the girls with ADHD and 
abuse histories were more likely to be diagnosed with combined type rather than 
inattentive type and evidenced more external izing behaviors than the group of children 
with ADHD and no abuse history. 
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Posttraumatic stress disorder (PTSD) is one specific and extreme response to 
childhood maltreatment. There is high comorbidity of PTSD and ADHD, with reported 
rates ranging from 23% to 37% (Famularo et aI., 1996; McLeer, Callaghan, Henry, & 
Wallen, 1994). Studies have identified salient symptom overlap such as hyperactivity and 
deficits in attention and concentration. For example, Glod and Teicher (1996) examined 
activity patterns in abused and nonabused children and found that abused children with 
PTSD demonstrated activity patterns similar to children with ADHD. For some 
maltreated children, attention problems may be related to posttraumatic stress symptoms 
of hypervigilance or dissociation (e.g, Endo, Sugiyama, & Someya, 2006), and despite 
the overlap of symptoms, posttrauma attention problems may be qualitatively different 
from those exhibited by children with "true" ADHD and may be present and causing 
functional impairment even at subclinical levels (Husain, Allwood, & Bell, 2008). 
Although not all children who are maltreated will develop PTSD, child 
maltreatment is considered a severe stressor and may result in many of the same 
neurobiological changes seen in PTSD that are associated with the stress response 
system. PTSD is the fourth most common psychiatric diagnosis in the United States 
(Yehuda, 2002). Each year, a significant number of children are exposed to trallli1atic 
events that have the potential to dramatically alter the child's view of self and the world. 
It is estimated that between 14% and 43% of all children will experience at least one 
traumatic event at some point during the course of their childhood (Costello, Erkanli, 
Fairbank, & Angold, 2002). Over 30% of these children will develop posttraumatic stress 
disorder (Perry & Ishnella, 1999), with potentially higher rates in at-risk populations. 
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PTSD is classified as an anxiety disorder that is developed in response to an 
extreme, traumatic stressor. According to the American Psychiatric Association (APA, 
2003), it is one of the few diagnoses in the diagnostic and statistical manual of mental 
disorders (DSM IV-TR) that is the result of a specific environmental occurrence or event. 
While not all children will demonstrate pathological responses to potentially traumatic 
events, many will develop a constellation of symptoms that can be identified as PTSD. 
PTSD is primarily comprised of three main symptom clusters characterized by re­
experiencing, avoidance, and increased arousal (APA, 2003). It should be noted that the 
diagnostic criteria indicate there are developmental differences in the way children may 
express posttraumatic stress responses. For example, children's re-experiencing of 
symptoms may include more generalized fears that mayor may not be trauma specific 
(APA, 2003). Children may also express re-experiencing through repetitive play (APA, 
2003 ). 
The clinical presentation of chronically traumatized children, in particular, is less 
well characterized than in adult populations and may not be adequately captured in the 
current diagnostic nomenclature. This can lead to inaccurate diagnoses with high rates of 
comorbidity. Perry and Terr (1991), in their comprehensive work with traumatized 
children, have asselied that posttraumatic responses in children, especially chronically 
traumatized children, may be quite different from those of adults and may often defy 
accurate diagnosis. Even with changes in the current diagnostic criteria for PTSD, some 
researchers in the field of childhood trauma believe that the diagnostic criteria require 
further modification to describe the far-reaching developmental impact trauma has on 
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children who experience chronic or early trauma (Cook, Spinnazola, Ford, & Lanktree, 
2005; van der Kolk, 2005). 
Risk and Resilience Factors in PTSD 
There are a variety of complex, interrelated factors that are believed to interact to 
contribute to a child's vulnerability for developing posttraumatic stress disorder. These 
factors can be conceptualized as falling into three main groups: child-related factors, 
ecological factors, and factors related to the stressor itself. Child-related factors include 
genetic vulnerability, age, gender, intelligence, the presence of other neuropsychiatric 
disorders or impairments, temperament, and biological stress sensitivity. Higher IQ has 
been shown to be a protective factor in the development of PTSD in children and 
adolescents (Silva, Alpert, Munoz, Singh, Matzner, et aI., 2000), although the nature of 
this association remains unclear. Specifically, it is not clear whether neurocognitive 
differences in children with PTSD are the result of neurobiological changes associated 
with the disorder itself or if higher intelligence constitutes a true protective factor. In an 
adult study of male combat veterans, Macklin et al. (1998) compared the premorbid 
results of intellectual assessments and found that lower intellectual functioning pretrauma 
predicted posttraumatic stress disorder symptoms. Ecological factors include previous 
exposure to trauma or serious adverse events, parental suppOli and reaction to trauma, 
parental psychopathology, socioeconomic status, and access to other suppOliive adults 
(see Rojas & Pappagallo, 2004). 
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Characteristics related to the stressor itself have also been considered an 
important factor (see Rojas & Pappagallo, 2004). In children, witnessing a tlu-eat to a 
caregiver may be a risk factor that is associated with the manifestation of a greater 
number of PTSD symptoms (Scheeringa, Wright, Hunt, & Zeanah, 2006). Exposure to 
additional traumatic stressors, either prior to or subsequent to a trauma, may have an 
additive effect, impacting the number ofPTSD symptoms (Mullet-Hume, Anshel, 
Guevara, & Cloitre, 2008), particularly when total trauma exposure is high 
(Gnanadeskian, Novins, & Beal, 2006). These findings are consistent with findings in 
adults (Brewin, Andrews, & Valentine, 2000). In addition, research has suggested that 
deliberately perpetrated events of human design, like child abuse, appear to trigger higher 
rates of PTSD than do moderate natural disasters (Saigh, Green, & Korol, 1996). 
McNally (1996) found that the development of PTSD and the severity of symptoms may 
be influenced by the extent to which the victim believes his/her expectations of safety and 
security have been violated. Indeed, Saigh, Green, & Korol (1996) found that children 
experience higher levels of distressing symptoms and related impairment when the 
perpetrator of the abuse is a biological parent than when he/she is another relation or 
stranger. Studies also indicate that trauma that is prolonged and perceived by the child as 
uncontrollable contributes to the development ofmaladaptive cognitive styles and learned 
helplessness, which has been linked to the development of PTSD (Bolstad & Zinbarg, 
1997). 
The number of previously experienced traumas and level of preexisting 
psychopathology may also have a mediating effect on the development ofPTSD. Abused 
children who have experienced other adverse childhood events, family dysfunction, or 
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multiple forms of abuse may be at an increased risk for developing PTSD (Rojas & 
Pappagallo, 2004). Preexisting psychopathology, particularly anxiety, may also be a risk 
factor in developing PTSD, perhaps due to heightened pretrauma catecholamine levels, 
which has been associated with the development of PTSD in children (e.g., Delahanty et 
aL, 2003). Adult epidemiological studies ofPTSD have consistently reported higher rates 
ofPTSD in females (see Olff, Langeland, Draijer, & Gersons, 2007). Gender difference 
with regard to symptom expression in PTSD has been reported, with girls tending to 
manifest higher levels of dissociation and avoidance, while boys exhibit more 
impulsivity, aggression, and hyperactivity (Perry, 1995). Although boys tend to have a 
higher degree of trauma exposure, PTSD is most often diagnosed in girls. Dissociative 
symptoms during the acute trauma period have also been associated with increased risk 
of subsequent development ofPTSD (Kaplow, Dodge, Amaya-Jackson, & Saxe, 2005). 
Interestingly, dissociative symptoms are also associated with attention problems in 
abused children, especially sexually abused children, suggesting that this particular 
response to overwhelming experience may be one pathway for attention problems in 
children with this subtype of maltreatment (e.g., Endo, Sugiyama, & Someya, 2006; 
Kaplow, Hall, Koenen, Dodge, & Amaya-Jackson, 2008). 
PTSD in children is highly comorbid with other disorders including ADHD, 
ODD, major depressive disorder (MDD), and a variety of anxiety disorders. In a study 
examining the prevalenee of PTSD and other psyehiatric disorders in abused, sehool-age 
children, Ackerman et aL (1998) found that the majority of these children met the 
diagnostic criteria for three or more disorders in addition to PTSD. Research has 
demonstrated that persons with comorbid disorders may have more severe cognitive 
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deficits (Sutker, Vasterling, Brailey, & Allain, 1995) and behavioral difficulties (Saigh, 
Yasik, Oberfield, Halamandaris, & McHugh, 2002) than those with PTSD alone. The 
relationship between ADHD and PTSD has also led some researchers to suggest that 
ADHD may actually be a risk factor for the development of PTSD. In one study ofthe 
relationship between ADHD and PTSD in male combat veterans with either PTSD or 
panic disorder, men with PTSD had significantly higher rates of both current and 
childhood ADHD than did the comparison group (Adler, Kunz, Chua, Rotrosen, & 
Resnick, 2004). In fact, more than a third (36%) ofthese men had a history of childhood 
ADHD, as compared to 9% ofthe men with panic disorder in the comparison group. Of 
those with PTSD, 28% met the criteria for a current diagnosis of ADHD, as compared to 
5% in the group of men with panic disorder, suggesting that ADHD or common 
predisposing factors may increase the vulnerability for developing PTSD. 
Complex Trauma and Developmental Trauma Disorder 
Although the stress and trauma literature has made important contributions to 
understanding the sequelae of child maltreatment, the use of the diagnostic category of 
PTSD has posed some limitations. Several researchers in the traumatic stress field have 
debated the adequacy of the PTSD diagnosis in capturing the nature and scope of the 
developmental effects that traumatic stress can have on children (Terr, 1991; Cook, 
Spinnazola, Ford, & Lanktree, 2005; van der Kolk, 2005), favoring the more inclusive 
term complex trauma. According to van del' Kolk (2005), complex trauma describes the 
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experience of early onset, of multiple or chi'onic traumatic stressors, typically of an 
interpersonal nature, that result in adverse developmental consequences, These stressors 
may include childhood physical and sexual abuse and may result in a vast array of 
cognitive and behavioral sequelae, including emotional dysregulation, interpersonal 
difficulties, aggression, oppositional behavior, executive dysfunction, learning and 
language difficulties, and inability to discriminate between and label affective states 
(Cook et al., 2005). 
Children's responses to complex trauma tend to be more pervasive and entail 
overlapping cognitive and emotional difficulties, as opposed to the discrete response to 
specific traumatic cues that are observed in typically defined PTSD (van del' Kolk, 2005). 
As a result, children who have complex trauma histories may not necessarily be 
diagnosed with PTSD. Instead, they often meet the diagnostic criteria for a host of other 
disorders such as ADHD, ODD, MDD, or separation anxiety disorder. Each of these 
describes but a limited aspect of the child's complex impairment (see Cook et al., 2005) 
and does not fully address the range of biopsychosocial consequences that traumatic 
stress may have on the developing child, including potential neuropsychological 
impairment resulting from alterations to the neurobiological system and developing brain. 
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Neurocognitive Effects ofTrauma on Children 
In response to trauma, stress-induced neurobiological changes are thought to 
interact with genetic vulnerabilities and other important factors to influence 
neurodevelopment in children. This developmental traumatology model hypothesizes that 
a variety of adverse outcomes in maltreated children are mediated by the impact of 
unfavorable environmental experiences on the stress response and neurotransmitter 
systems (for review, see De Bellis, 2005). An understanding of the normative and 
trauma-related dysfunction of the stress response and related catecholamine systems are 
relevant in the discussion of attention. Accordingly, a basic explanation of the normative 
stress response and related brain structures and neurobiological changes associated with 
child maltreatment and PTSD are included here. The neurobiological changes that occur 
in brain structures and systems following trauma can shed light on the nature of attention 
problems in maltreated children. 
Neuroimaging studies of children with maltreatment-related PTSD have 
demonstrated a number of structural brain differences. A number of studies of abused or 
neglected children have demonstrated overall smaller cerebral volume (Perry & Pollard, 
1997; Carrion et al., 2001, De Bellis et al., 1999). De Bellis et al. (1999) found smaller 
cerebral volume and corpus callosum areas, suggesting the potential for medial prefrontal 
dysfunction. De Bellis, Keshavan, Spencer, and Hall (2000) further investigated the 
hypothesis of medial prefrontal dysfunction using MRI to examine concentrations of 11­
acetylaspartate, a neurochemical indication of neuronal integrity, in the anterior cingulate 
of children with abuse-related PTSD. Compared to healthy controls, children suffering 
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from abuse-related PTSD had lower levels of this neurochemical, suggesting loss of 
neurons in the anterior cingulate (De Bellis et aI., 2000), a frontal-subcortical structure 
implicated in the pathophysiology of PTSD (Yamasue, Kasai, Iwanami, Ohtani, Yamada 
2003) and ADHD (Hale, Reddy, Wilcox, McLaughlin, Hain et aI., in press). The 
prefrontal cOliex including the anterior cingulate, is thought to have a role in inhibiting 
the emotional response of the amygdala (Yamasue et aI., 2003). 
Of the brain structures associated with trauma and maltreatment, the amygdala is 
a limbic structure that is often implicated in emotional reactivity and fear conditioning 
(LeDoux, 1998) and in the neurocircuitry of PTSD (Rauch, Shin, & Phelps, 2006). The 
amygdala makes a crude and rapid appraisal of incoming sensory information. The 
amygdala has direct connections to the locus coeruleus, a brainstem nucleus that is the 
main site for the synthesis of norepinephrine (1\TE) and has been associated with anxiety 
and the stress response (Butler, Weiss, Stout, & Nemeroff, 1990). The amygdala has 
strong functional cOlmections to the medial prefrontal cOliex, which is reciprocally 
connected to the amygdala and is thought to have a major role in extinction of 
conditioned fear response. Although this interrelationship is still being explored, 
neuroimaging provocation studies have suggested that the amygdala may be 
hyperresponsive in PTSD (Shin, 2005). In PTSD, the prefrontal cortex appears 
hypoactive and unable to inhibit the amygdala (Rauch, Shin & Phelps, 2006; Shin, 2005). 
Since the prefrontal cortex is also highly interconnected to both the brainstem nuclei and 
limbic structures, its functioning is extremely sensitive to the effects of stress (Robbins 
and Arnsten, 2009). 
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A number of neuropsychological studies have also suggested the presence of 
prefrontal-subcortical circuit dysfunction in trauma-exposed individuals, although there 
are very few involving maltreated children. Beers and De Bellis (2002) examined the 
neuropsychological functioning ofa mixed gender group of 14 children with abuse­
related PTSD matched with 14 healthy controls and found that children with PTSD 
pericH'lned significantly worse on measures of attention and abstract reasoning and 
executive functioning than did controls. The children with PTSD were more distractible 
and impUlsive as compared to controls without PTSD. However, the children with PTSD 
did not differ from controls on measures of memory and learning or language. Although 
general memory deficits were not found, the childrcn with PTSD exhibited deficits in 
long-term memory for verbal inf0l111ation, as measured by the California Verbal Learning 
Test long delay free recall. These results were consistent with adults who had 
experienced maltreatment and captivity, with deficits in attention, mental tracking, and 
executive function domains found (Sutker, et ai., 1995). 
Neurocognitive information processing and attentional capacity in maltreated 
children may also be affected by what is known as attentional bias to threat, a strong 
neuropsychological correlate of anxiety disorders (Pine et aI., 2005). Studies have also 
demonstrated that traumatized children may respond to threat cues in the environment by 
directing attention away from or avoiding the threat-related cues. Attention bias has been 
studied in children using emotional Stroop tasks and visual probe paradigms. Threat cues 
in the environment draw attentional resources toward or away from the stimuli, 
producing a dysfunctional change in attentionai allocation. Moradi et aI., (1991) 
examined attention bias and processing delay in children and adolescents with PTSD 
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using a modified Stroop naming task and found attention bias to trauma-related stimuli 
and increased semantic processing time in children with PTSD compared to controls. 
Shackman et a1. (2007) examined attention bias without the semantic cues in a group of 
maltreated children. Pine et a1. (2005) examined the relationship between attention bias 
and angry faces in children who had experienced severe maltreatment, most of whom 
were deemed to "definitely" or "probably" qualify for a diagnosis of PTSD, based on 
interviews and assessment data. Pine et a1. (2005) found that attention bias away from 
threat was associated with maltreatment severity and a diagnosis of PTSD. These studies 
suggest both posttraumatic symptoms of hypervigilance and avoidance may affect 
attentional allocation to environmental stimuli. 
Neurochemical Effects ofTrauma in Children 
The neuroendocrine, neurotransmitter, and immune systems interact to modulate 
the body's response to acute and chronic stressors. The normative stress response is 
orchestrated by the limbic-hypothalamic-pituitary-adrenal axis (L-HPA) and sympathetic 
nervous system in response to a perceived or actual threat from the environment or from 
internal cues (for review see Sapolsky, 2007). The amygdala signals the hypothalamic 
neurons to release corticotrophin factors (CRF) which in turn stiniulate the pituitary gland 
to release adrenocOliicotropin (ACTH) hormone. Adrenocorticotropin triggers the release 
of glucocorticoids (e.g, cortisol) from the adrenal gland. COliisol is a steroid hormone 
that targets an abundance of receptors in the brain, particularly in the hippocampus and 
prefrontal cortex (also see Sousa, Cerqueira, & Almeida, 2008). Glucocorticoids help the 
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body to mobilize in order to meet the challenge of a threat; however, prolonged and 
excessive release of glucocorticoids can have a deleterious effect on multiple systems, 
including the brain (Sapolsky, 2003). There is extensive evidence in the animal literature 
that persistently elevated levels of glucocorticoids can have an adverse effect on the 
hippocampus and memory consolidation (Uno, Tarara. Else, Sukeman, Sapolsky 1989; 
Sapolsky, 2000) and may also adversely impact the development of other brain structures 
crucial for regulating mood, behavior, and attention. It has been posited that 
glucocorticoid-induced hippocampal damage can also occur in certain human 
neuropsychiatric disorders, including posttraumatic stress disorder and other types of 
stress-related psychopathology (Sapolsky, 2000). Several neuroimaging studies of adults 
with histories of trauma or abuse have demonstrated reduced hippocampal volume in 
comparison to controls (Hull, 2002), although a few have failed to find an association 
(Bonne et al., 2001) and other neuroimaging studies on children with maltreatment­
related trauma have not demonstrated any changes in limbic structures (De Bellis, 
Hooper, & Sapia, 2005). The exception is a single recent longitudinal pilot study that 
found an association between PTSD symptom severity, cortical hyperarousal, and 
hippocampal volume in maltreated children (Carrion, Weem, & Reiss, 2007). It has been 
hypothesized that hippocampal atrophy may be delayed in children and not apparent until 
adulthood (Woon & Hedges, 2008), perhaps as a result of factors related to the process of 
neurodevelopment. It is also interesting to note that Van Petten (2004), in a meta-analysis 
of the hippocampal volume-function relationship, concluded that in healthy children, 
hippocampal volume and memory function appear, in fact, to be inversely to brain 
volume. 
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Child maltreatment is associated with alterations to basal cortisol levels and to 
the disruption ofthe normative functioning and rhythm of the HP A axis (De Bellis et a1., 
1999). These findings, however, have been inconsistent in terms of the nature and 
direction of the abnormalities with some populations demonstrating an increase in stress 
responsiveness and basal levels of stress hormones and others exhibiting what appears to 
be a blunted physiological response to stress. The most consistently replicated findings 
have shown that neglected and abused children, particularly those with internalizing 
disorders, generally have higher basal cortisol levels, while adolescents and adults tend to 
exhibit lower basal cortisol levels (De Bellis, 2001), suggesting a differential 
developmental response to traumatic stress and/or possible differences in stress 
responsiveness, based on the chronicity and duration of the abuse. Indeed, there are 
manifest normative diflerences in the HPA axis and in the degree of stress responsiveness 
throughout development, with infants exhibiting more robust cortisol responses than 
toddlers or preschool age children, even to mild strcssors (Tarullo & Gunnar, 2006). The 
normal dampening of the stress response during early childhood can nevertheless be 
significantly affected by the quality of the caregiving that the child receives (Gunnar & 
Cheatham, 2005). 
Appropriate and responsive caregiving has been shown to buffer stress 
responsivity in children, while the absence of an adequately responsive, consistent 
caregiving relationship may result in the young child experiencing frequent periods of 
stress and high arousal. These chronic stressful experiences may actually shape the 
functioning and sensitivity of the HP A axis over the long term. For example, Gunnar, 
Morison, Chisholm, and Schuder (2001) studied previously institutionalized school-age 
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children 6 years postadoption and found elevated salivary c0l1isoi throughout the day in 
children who had been adopted after 8 months of age compared to children who were 
adopted earlier in life (before 4 months of age). The c0l1isoi levels appeared to be 
positively correlated with the duration of maltreatment, with children who spent more 
than 20 months of their early lives in this environment demonstrating the highest c011isol 
levels, even 6 years post adoption. De Bellis (1999) examined the urinary cortisol and 
epinephrine levels in prepubertal children who were severely maltreated early in life. 
These children demonstrated higher levels of both c0l1isoi and epinephrine than controls. 
Attention Problems, ADHD, and lV[altreatmen( 
Interestingly, studies of children and adolescents with ADHD also reveal HPA axis 
abnormalities, with basal cortisol and c0l1isoileveis after mild stressors appearing lower 
than those of controls (Randazzo, Dockray, & Susman, 2008; BIomqvist, Holmberg, 
Lindblad, FerneU, Ek, et a1., 2007; Kariyawasam, Zaw, & Handley, 2002). In addition, 
cortisol level has been inversely correlated with behavioral symptom severity in both the 
hyperactive (Kanecko, Hoshino, Hashimoto, Okano, & Kamashiro, 1993) and inattentive 
types of ADHD (Randazzo et aL, 2008). While the majority of studies have demonstrated 
lower basal cortisol and lower stress responsivity in children with ADHD, some 
researchers who have studied medicated clinic-referred children have failed to replicate 
these findings (e.g., Shoek, Van Goozen, Matthys, Buitelaar, & Van Engleland, 2004) 
possibly due to the effects of stimulant medication on the stress response system. 
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In a study of 1,768 young adolescents (ages 10 to 12) in the general population, 
attention problems on the Achenbach child behavior checklist (CBCL) were positively 
correlated with basal salivary cortisol levels (Frouke, Sondeijker, Ferdinand, Oldehinkel, 
Veenstra, et al., 2006), suggesting an association between attention problems, including 
subclinical attention problems, and strcss hormones in a non-referred/non-ADHD 
population. Notably, girls but not boys with higher cOliisollevels also tended to have 
higher scores on the oppositional and conduct scales. It appears that either underarousal 
or hyperarousal of the stress response system may be associated with disruptive behaviors 
and attention problems, consistent with circuit balance theory (Hale et a1., in press). It is 
also possible that gender diffcrenccs in stress responsiveness mediated by sex hormones 
account for differential male and female findings (Shansky et al., 2004), with adolescent 
girls under stress manifesting more pronounced disruptive behaviors. 
The effects of corticosteroids on brain structures and function may vary across 
development, and this in part could potentially account for hippocampal differences at 
different ages. It has also been suggested that hippocampal damage is manifested only 
over the long term from chronic abuse with an early onset (Anda, Felitti, Bremncr, 
Walker, Whitfield et al., 2005). Still others have discussed developmental differences in 
the size of the hippocampus as a factor that obviates this finding in children (Van Petten, 
2006). Although most of thc trauma literature has focused on hippocampal atrophy and 
neuropsychological deficits in hippocampal-dependent functions in adults, there is 
growing interest in the impact that trauma has on the structure and function of the 
prefrontal cortex and its subcortical connections, particularly with the basal ganglia and 
thalamus (Lichter & Cummings, 2001). 
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The prefrontal cortex, like the hippocampus and amygdala, is an important site for 
glucocorticoid and catecholamine receptors (discussed in a subsequent section), making it 
too a target for stress-related dysfunction. Animal studies have suggested that 
corticosteroid treatment can have an adverse impact on the integrity of dendrites in the 
prefrontal cOliex, with impOliant functional ramifications (Izquierda, Wellman, & 
Holmes, 2006). In adult medical patients being treated with exogenous corticosteroids, 
high cortisol has been linked to reversible long-term memory difficulties, but not to 
deficits in attentional processes (Brunner, Schaeffer, Hess, Resch, & Schwab, 2005). A 
few animal studies have associated chronic cOliicosteroids and restraint stress with 
reductions in dendritic spine density and neuronal loss in the medial prefrontal cortex 
(Wellman, 2001; Cook & Wellman, 2004; Cerqueira, Pego, Taipa, Bessa, Almeida et aI, 
2005), although the functional ramifications of these changes are inconsistent. Although a 
blunted cortisol response has been associated with attention problems in ADHD samples, 
and a heightened cortisol response has been associated with increased attention problems 
in a nonclinical sample, the impact of cortisol on prefrontal-dependent processes in 
maltreated children without ADHD remains unclear. 
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Catecholamines 
The catecholamines dopamine, epinephrine, and NE have been implicated in 
ADHD in maltreated children. Whereas cortical-subcortical circuit hypoactivity due to 
dopamine insufficiency is the apparent cause of ADHD (Hale et aI., in press), a different 
pattern is emerging for catecholamine function in maltreated children. The stress 
response activates the sympathetic nervous system as well as the HPA axis. Direct and 
indirect effects of the activation of the sympathetic nervous system include increases in 
the release of catecholamines. For example, De Bellis et al. (1999) found higher baseline 
24 hour urinary catecholamines in a sample of children with abuse-related PTSD. Higher 
catecholamine levels have also been found in a sample of sexually abused girls (De 
Bellis, Lefter, Trickett, & Putnam, 1994). Higher baseline catecholamine levels also have 
been consistently been observed in animal studies of maternal deprivation (for review, 
see De Bellis, 2005). 
Dopamine (DA) is the major catecholamine in the central nervous system and has 
a significant role in regulating the excitability of cortical neurons and the functioning of 
the prefrontal cortex (Bronstein & Cummings, 2001), which includes modulating and 
regulating attentional resources (Hale et aI., in press). Initiation of the stress response 
results in increased DA being released from the ventral tagmental nucleus (VTN) area of 
the brainstem and projected throughout the brain, including direct projections into the 
PFC (Arnsten, 1998). The functioning of the PFC, thought to be critical to functions such 
as behavioral control, working memory, response inhibition, and attention regulation, 
appears to be highly sensitive to stress, including stress secondary to maltreatment. 
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Animal models have demonstrated that maternal neglect produces a stress response in the 
offspring that results in increased DA acting on the PFC of the brain (e.g., Zhang, 2005). 
In children with attention problems due to ADHD, the deficit in DA leads to 
prefrontal-subcortical circuit hypoactivity, which would explain why DA agonists 
ameliorate ADHD symptoms by blocking the DA transporter and increasing DA 
availability in these circuits (Hale et aI., in press; Swanson, 2007). Conversely, too much 
dopamine acting on the PFC, as occurs during periods of stress, also results in impaired 
functioning, including deficits in attention and working memory (e.g., Arnsten, 2005; 
Kroner, Krimer, Lewis, & Barrionuevo, 2007; Vijayraghavan, Wang, Birnbaum, 
Williams, & Arnsten, 2007). 
As noted earlier, NE is a catecholamine which is released immediately by the 
locus coeruleus during the stress response. NE functions to increase and maintain arousal 
and attention as well as facilitate memory storage and retrieval (Southwick, 1999). High 
levels ofNE released during stress may underlie PTSD symptoms of hyper vigilance, 
increased startle, and autonomic reactivity to trauma cues. In a study of children with 
PTSD, Perry (1994) found evidence of down-regulation of alpha-2 adrenergic receptors 
thought to be the result of persistently high levels ofNE secondary to stress. Like 
dopamine, NE has a significant influence on the proper functioning of the prefrontal 
cortex and attention. NE improves response inhibition and reduces distractibility (e.g. 
Robbins & Arnsten, 2009) prominent symptoms of attention problems associated with 
ADHD. These improvements are thought to occur through NE's actions at the 
postsynaptic alpha-2 adrenergic receptors in the PFC (Arnsten, Steere, & Hunt, 1996), 
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while DA improves working memory and attention through modest stimulation of 
dopamine (Dl) receptors in PFC (Arnsten & Dudley, 2005). 
Although both NE and DA are essential to proper PFC functioning, very high 
levels, such as occur during high stress, impair prefrontal cortex function and may result 
in problems with attention. Dysregulation of the catecholamine system and associated 
frontal-subcortical circuit dysfunction is, in part, thought to underlie the emergence 
stress-related psychopathology (Perry, 2008) and related attention problems. Although 
catecholamines are essential for the proper functioning of neural circuits that subserve 
attentional processes, emerging research suggests that there may be optimal levels of 
catecholamines necessary for normal functioning of these circuits and that stress-related 
increases may be associated with prefrontal cOliex dysfunction (Arnsten & Dudley, 
2005), consistent with the Hale et al. (in press) circuit balance theory. 
Current Study Research Questions 
This study examined age, gender, maltreatment type, and the number of previous 
referrals on attention problems in a population that had been maltreated. The following 
research questions were addressed: 
I. 	 For the entire sample, are there significant differences in caretaker reported attention 
problems based on the age (developmental period) and gender of the maltreated 
child? 
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2. 	 Are there significant differences in caretaker reported attention problems based on 
the chronicity of the maltreatment (number of previous referrals) and gender? 
3. 	 Are there significant differences in caretaker reported attention problems based on 
the type of maltreatment and gender? 
4. 	 Are there significant differences in caretaker reported attention problems based on 
age (developmental period) and the chronicity of the maltreatment (number of 
previous referrals)? 
5. 	 Are there sigl1ificant differences in caretaker reported attention problems based on 
age (developmental period) and the type of maltreatment? 
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Chapter 3 
Methods 
Participants 
The sample consisted of archival data obtained from the caretakers of 307 
maltreated children ages 4 to 17 who were referred by child protective services (CPS) to 
a trauma treatment facility in the south-central region of the United States. The 
composition of the sample was 175 males and 132 females. The racial composition of the 
sample was diverse (see Table 1). Approximately 45% of the children were within the 
early childhood developmental category and were between 4 and 7 years of age (n 
140). Thirty-seven percent were in the school-age category and were between 8 and 12 
years of age (n = 118). Sixteen percent were in the adolescent category and were between 
13 and 17 years of age (1'1 49). All of the children in the sample were being removed 
from their home due to substantiated maltreatment falling into the broad categories of 
physical abuse, neglect (medical, physical, supervision), and abandonment (refusal to 
take parental responsibility, abandonment). There were a few children referred as a result 
of substantiated sexual abuse. Due to their small number (n = 7), and the potential 
confounding effects of grouping these children within another group, data for these 
children were excluded from study. Only the data for children between the ages of 4 and 
17 with completed CBCL protocols are included in the study. 
The sample contained a high percentage of children who had been chronically 
maltreated, with over 80% 250) of the children having been referred to CPS on at 
least one prior oecasion (Table 1), Seventy two percent (72%) of the children the total 
sample had been referred to CPS on two or more prior occasions. Within the to 7-year­
old group, 42% of the children 50) were referred to CPS on two or three prior 
occasions. Twenty-eight percent (28%) of the children in the 4- to 7-year-olcl group 
33) were previously referred to CPS four or more times. Within the 8- to 12-year-old 
group, 36% of the children 39) were referred to CPS on two or more prior occasions. 
Thirty-nine percent (39%) of the children in the 8- to 12-year-old group (11 42) were 
referred to CPS four or more times. Within the 13- to 17-year-old group, 36% of the 
children (/1= 16) were referred to CPS on two or three prior occasions. Thirty-three 
percent (33%) of the children in the 13- to 17-year-old group were referred four or more 
times. The majority of the perpetrators of maltreatment were the biological mothers, 
although they also included fathers, other relatives, and nonrelatives (see Table 1). In 
24.3% of the cases 44), criminal charges were pending against the perpetrator of the 
maltreatment. 
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Table 1a 
Descriptive Statistics for Participant Demographics 
Demographic variables n % 
Gender 
Female 175 57.0 
Male 132 43.0 
Race 
White 101 32.7 
Black 136 44.0 
Hispanic 55 17.8 
Asian 4 l.3 
Native American 2 0.6 
Biracial 11 3.6 
Language 
English 295 97.0 
Spanish 9 3.0 
34 
Table Ib 

Descriptive Statisticsfor Participant Demographics (cont.) 

Demographic variables n % 
Caregiver 
Biological mother 232 78.5 
Biological father 40 12.9 
Maternal grandparent 7 2.3 
Paternal grandparent 5 1.6 
Aunt/Uncle 13 4.2 
Other relative 0.3 
Other nonrelative 12 3.9 
Perpetrator 
Biological mother 223 73.1 
Biological father 49 16.1 
Maternal grandparent 2 0.7 
Paternal grandparent 2 0.7 
Aunt/Unele 11 3.6 
Other relative 3 1.0 
Other nonrelative 15 4.9 
Previous Referral 
Yes 250 80.4 
No 61 19.6 
.._--...... 
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Instrumentation 
Caretakers completed a standard intake form that requested general personal 
information and history. The child behavior checklist (CBCL) (Achenbach, 1991) 
Attention Problems sub scale was used as the dependent variable. The CBCL is a norm­
referenced behavior rating scale with two aggregate scales (Internalizing and 
Externalizing), in addition to a Total scale and eight syndrome scales. In addition to the 
Attention Problems syndrome scales, there are seven other syndrome scales: Social 
Withdrawal, Somatic Complaints, Depression! Anxiety, Social Problems, Thought 
Problems, Delinquent Behavior, and Aggressive Behavior. The Achenbach CBCL is a 
widely used measure with alpha coefficients of .89, .93, and .96 for the Internalizing, 
Externalizing, and Total scales, respectively, reported by Achenbach (1991). The CBCL 
has age and gender specific norms. The CBCL attention problems scale is comprised of 
11 items that assess difficulties related to both attention and hyperactivity. A number of 
studies have indicated that the CBCL attention problems scale adequately predicts 
ADHD (e.g., Gould et ai., 1993; Chen et ai., 1994; Eiraldi et ai., 2000) and that it has 
adequate performance as a screening instrument for ADHD cross-culturally (Lampert, 
Polanczyk, Tramontina, & Rohde, 2004). While ADHD is viewed as a categorical 
condition, attention problems in children and adolescents occur on a continuum, 
frequently causing functional impairment at subclinical levels (Hudziak, Wadsworth, 
Heath, & Achenbach, 1999). Some researchers have found that CBCL attention problems 
T scores of 60 or higher are more sensitive in discriminating ADHD (Biederman et ai., 
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1993; Kim et aI., 2005). This finding suggests that there are children with moderate levels 
of attention problems (T scores of 60 to 66) who are experiencing clinically significant 
symptoms and meet diagnostic levels. This underscores the need to utilize flexible study 
methods that allow examination of attention problems in a continuous rather than 
categorical manner when using the CBCL. The current study addresses this in its method 
of examining attention problems. Roussos et a1. (1999) found that in a normative sample 
of school age children, the Attention Problems scale is one of the most highly correlated 
of all CBCL scales in terms of cross-informant. The child behavior checklist!4-18 has 
been used to assess behavior in maltreated children in patiicular and has demonstrated 
that maltreated children in general tend to score higher than non-maltreated controls 
across several subscales, including on Attention Problems (Tsuboi, 2005). 
Procedure 
This archival record review required no direct contact with participants, and the 
study was approved by the Institutional Review Board of the Philadelphia College of 
Osteopathic Medicine. The data was initially collected by trained clinicians at a trauma 
treatment facility in the south-central United States. Demographics and information 
regarding the reason for removal from the home (type of maltreatment) and previous 
number ofreferrals to CPS were collected via interview questionnaire and coded into the 
database by clinical staff. Caregivers also completed the CBCL as part of the evaluative 
procedure. Anonymous, coded archival data were received via e-mail and were uploaded 
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to SPSS for subsequent analyses. Demographic information and scores on the measures 
were located under separate tabs in the document. The demographic data and CBCL 
scores were matched according to the child's identification number and combined so that 
all data for a particular child was included on one spreadsheet. Cases for children under 4 
years of age were excluded. Demographic data pertaining to the caretaker and the 
perpetrator were partially recoded so that all eight categories of nonrelatives (e.g., 
neighbor, family friend, babysitter, etc.) were combined and included under one code. 
Data peltaining to the independent variables of interest were recoded. The age 
variable was recoded from a continuous variable into three developmental age categories 
(4 to 7, 8 to 12, and 13 to 17). The types of maltreatment were regrouped and recoded. 
Sexual abuse (/1 7) was omitted from study, due to small sample size and potential 
confounding effects of including this category of maltreatment within another group. The 
neglect category was created by combining all forms of neglect including physical 
neglect (n 32), neglectful supervision (/1 76), and medical neglect (/1 = 13). The 
abandonment category was created by combining abandomnent (n = 27), and refusal to 
accept parental responsibility (n = 29). The number of previous referrals was recoded 
from a continuous numeric variable into three categories (Low = 0 to 1; Moderate = 2 to 
3; High 4 or more referrals). Descriptive statistics and frequencies were calculated. 
Levene's test of homogeneity was conducted to assess the equality of variance between 
groups. Factorial ANOV As were conducted to determine ifthere was a difference 
between the groups based on the variables of interest. Bonferroni post hoc tests were 
conducted to further investigate the nature of any main effects or interactions that 
emerged during the initial analyses. 
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Chapter 4 
Results 
Gender and Age 
A two (gender) by three (age group) factorial ANOVA was conducted to 
determine if there were main and interaction effects for the independent variables on the 
CBCL attention problems subscale. The means and standard deviations for the Attenlion 
Problems subscale by gender and age group are listed in Table 2. Levene's test results 
were significant, indicating the groups had unequal error variances, which can affect the 
validity of results. 
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Table 2 
Descriptive Statistics Jor Attention Problems by Age and Gender 
Gender Age Group M SD n 
Male 4 to 7 53.12 5.74 82 
8 to 12 58.42 10.79 66 
13 to 17 63.35 13.53 26 
Total 56.66 9.97 174 
Female 4 to 7 53.57 8.47 56 
8 to 12 56.98 10.64 52 
13 to 17 65.73 10.97 26 
Total 57.25 10.75 134 
Both Combined 4 to 7 53.30 6.95 138 
8 to 12 57.79 10.70 118 
13 to 17 64.54 12.25 52 
Total 56.92 10.30 308 
The ANOV A (see Table 4) revealed a significant age group main effect, 
accounting for 15% of the variability in CBCL attention problems and showing adequate 
power. This indicates that the three age groups differed in their level of attention 
problems, as measured by the CBCL. However, the null hypothesis was not rejected for 
gender and the age group by gender interaction. There was no main effect for gender, and 
the interaction of age group by gender was also nonsignificant. Bonfenoni post hoc 
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analyses (see Table 4) were conducted to further assess the significant age group main 
effect. The tests indicate that all tlu'ee pairwise comparisons were significant The 
adolescent group had more attention problems than the middle childhood and early 
childhood groups, while the middle childhood group had more attention problems than 
the early childhood group. This finding is worth noting, as the CBCL attention problems 
subscale, in using T-scores, is already corrected for leveL This suggests that CBCL 
attention problems appear to increase with age in the maltreated sample, even after data 
were corrected for age-based n0I111S. In the alternative, the attention problems in the older 
groups of children may not have increased per se, but rather may not have decreased in 
accordance with developmental expectations. 
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Table 3 
ANOVAfor Attention Problems by Age and Gender 
Source SS df MS F 112 PowerP 
Gender 13.68 13.68 0.15 .699 .00 .07 
Age 4,788.43 2 2,394.22 26.25 <.001 .15 1.00 
Gender x age 14l.04 2 70.52 0.77 .462 .01 .18 
Error 27,546.60 302 91.21 
Table 4 
Bonferroni Post Hoc Tests for Attention Problems by Age 
Mean 
95% 95% 
Difference C1 C1 
(I) Age (J) Age (1-J) SE p Lower Upper 
Early Childhood Middle Childhood -4.48 1.20 .001 -7.37 -1.60 
Adolescence -11.23 1.55 .000 -14.98 -7.49 
Middle Childhood Early Childhood 4.48 1.20 .001 1.60 7.37 
Adolescence -6.75 1.59 .000 -10.58 -2.92 
Adolescence Early Childhood 11.23 l.55 .000 7.49 14.98 
Middle Childhood 6.75 1.59 .000 2.92 10.58 
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Gender and Number ofReferrals 
A two (gender) by three (referral) between subjects factorial ANOYA was 
conducted to determine if there were significant differences in attention problems by 
gender and referral (low = 0 to I referral; moderate = 2 to 3 referrals; high = 4 or more 
referrals) groups. Gender and referral main effects, as well as the gender by referral 
interaction term, were examined. The descriptive statistics for attention problems by 
gender and referral groups are listed in Table 5. Levene's test results were again 
significant, suggesting unequal group error variances. 
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Table 5 
Descriptive Statistics for Attention Problems by Gender and Referrals 
Gender Referrals M SD n 
Male Low 57.43 10.85 40 
Moderate 56.15 9.14 59 
High 55.40 10.11 48 
Total 56.25 9.91 147 
Female Low 61.20 13.86 
Moderate 54.61 7.45 46 
High 57.40 10.93 42 
Total 57.44 11.01 123 
Both Combined Low 59.19 12.40 75 
Moderate 55.48 8.44 105 
High 56.33 10.49 90 
Total 56.79 10.42 270 
Table 6 presents the results of the gender by referral analysis of variance. The 
ANOVA revealed a significant referral main effect, accounting for only 2% oftbe 
variability in CBCL attention problems. The null hypothesis was not rejected for the 
gender main effect and the gender by referral interaction term. This indicates that the 
referral groups significantly differed on CBCL attention problems. Bonferroni post hoc 
tests (see Table 7) were conducted to further assess the significant referral group main 
effect. The tests revealed that none of the pairwise comparisons were significant. 
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However, a trend was revealed in the post hoc analyses. The low referral group (M 
59.19, SD = 12.40) mean trended toward having more (or higher scores for) in attention 
problems (p = .055) than the moderate referrals group (1'11[= 55.48, SD = 8.44). 
Table 6 
ANOVAJor Attention Problems by Gender and Referral Groups 
~~-~.. 
Source SS dJ iviS F P 112 Power 
Gender 131.32 131.32 1.23 .268 .01 .20 
Referral 693.86 2 346.93 .040 .02 .62 
Gender x referral 332.69 2 166.35 1.56 .212 .01 .33 
Error 28,163.56 264 106.68 
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Table 7 
B0I1[erroni Post Hoc Tests[or Attention Problems by Referrals 
Mean 
95% 95% 
(I) (J) 
Difference CI CI 
Referrals Referrals (I-J) SE p Lower Upper 
Low Moderate 3.71 1.56 .055 -0.05 7.47 
High 2.85 1.61 .235 -1.04 6.74 
Moderate Low -3.71 1.56 .055 -7.47 0.05 
High -0.86 1.48 1.00 -4.43 2.72 
High Low -2.85 1.61 .235 -6.74 1.04 
Moderate 0.86 1.48 1.00 -2.72 4.43 
Gender and Type olJvialtreatment 
A two (gender) by three (maltreatment type) between subjects factorial ANOVA 
was conducted to detelmine if there were significant differences in rated attention 
problems by gender and the maltreatment type (physical, neglect, abandonment). The 
ANOV A was utilized to assess the gender and maltreatment type main effects, as well as 
the gender by maltreatment interaction term. The descriptive data for attention problems 
by gender and maltreatment type are presented in Table 8. Levene's test results were 
again significant, suggesting the groups had unequal error variances, which can affect the 
validity of results. 
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Table 8 
Descriptive Statistics/or Attention Problems by Gender and Maltreatment Type 
Gender Maltreatment M SD n 
Male Physical Abuse 55.27 8.77 74 
Neglect 56.23 9.67 71 
Abandol1l11ent 61.32 12.57 28 
Total 56.64 10.00 173 
Female Physical Abuse 52.91 7.09 47 
Neglect 54.67 8.66 49 
Abandonment 66.89 9.36 28 
Total 56.77 9.90 124 
Both Combined Physical Abuse 54.36 8.21 121 
Neglect 55.59 9.27 120 
Abandonment 64.11 11.34 56 
Total 56.69 9.94 297 
The ANOVA results (see Table 9) revealed that the null hypothesis was not 
rejected for the gender variable, but there was a significant main effect for maltreatment 
type, accounting for 14% of the variability in attention problems, suggesting 
maltreatment groups differed on Attention Problems ratings. Bonferroni post hoc tests 
(see Table 10) were conducted to fmiher assess the significant maltreatment main effect. 
The tests revealed that the abandonment group (M = 64.11, SD = 11.34) scored 
significantly higher for repOlied attention problems than the neglect (M = 55.59, SD = 
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9.27) and physical abuse (M 54.36, SD 8.21) groups. The post hoc tests indicated the 
difference between the physical abuse group and the neglect group was not significant. 
However, the gender by maltreatment type interaction term was significant, which could 
alter interpretation of the main effect for maltreatment type. 
As shown in Tables 10 to 14, several post hoc tests were conducted to further 
examine the significant interaction term. A one-way ANOV A was conducted separately 
for the males (see Table 11) and females (see Table 13) to determine if the maltreatment 
groups significantly differed on attention problems. The tests showed that the of 
maltreatment on attention problems was not the same for the males and females. The only 
significant difference for the males was between the physical abuse group (M 
SD 8.77) and the abandonment group (M = 61.32, SD = 12.57), with those abandoned 
displaying more attention concerns. However, the abandonment group (M 66.89, 
SD 9.36) scored significantly higher than the physical abuse group (M= 52.91, 
SD = 7.09) and neglect group (M =54.67, SD = 8.66) among the female participants. 
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Table 9 
ANOVAfor Attention Problems by Gender and Maltreatment Type 
Source SS (ff MS F P 112 Power 
Gender 19.68 19.68 0.23 .631 .00 .08 
Maltreatment 4,032.39 2 2,016.19 23.74 <.000 .14 1.00 
Gender x 
647.08 2 323.54 3.81 .023 .03 .69 
maltreatment 
Error 24,712.21 291 84.92 
Table 10 
Bonferroni Post Hoc Tests for Attention Problems by Maltreatment Type 
Mean 
95% 95% 
(1) (1) 
Difference CI CI 
Maltreatment Maltreatment (1-J) SE p Lower Upper 
Physical Abuse Neglect -1.24 1.19 .896 -4.10 1.62 
Abandonment -9.75 1.49 <.001 -13.34 -6. I 7 
Neglect Physical Abuse 1.24 1.19 .896 -1.62 4.10 
Abandonment -8.52 1.49 <.001 -12.11 -4.92 
Abandonment Physical Abuse 9.75 1.49 <.001 6.17 13.34 
Neglect 8.52 1.49 <.001 4.92 12.11 
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Table 11 
ANOVAfor A ((ention Problems by Maltreatment Typefor Males 
Source SS df ML,) F p 
Between Groups 764.68 2 382.34 3.96 .021 
Within Groups 
16,433.10 170 96.67 
(Error) 

Total 17,197.78 172 

Table 12 
Bonferroni Post Hoc Tests for Attention Problems by Maltreatment Type for Males 
Mean 95% 95% 
(1) (J) Difference CI CI 
Maltreatment Maltreatment (I-J) SE p Lower Upper 
Physical Abuse Neglect -0.96 1.63 LOO -4.90 2.99 
Abandonment -6.05 2.18 .018 -11.33 -0.78 
Neglect Physical Abuse 0.96 1.63 1.00 -2.99 4.90 
Abandonment -5.10 2.19 .064 -10AO 0.21 
Abandonment Physical Abuse 6.05 2.18 .018 0.78 11.33 
Neglect 5.10 2.19 .064 -0.21 10.40 
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Table 13 
ANOVA/or Attention Problems by jvlaltreatment Type/or Fenwles 
- ..- ...~ ~------~ 
Source SS df MS F P 
..,.-... .__···_w···___~~-~-
Between Groups 3,783.10 2 1,891.55 27.65 .000 

Within Groups (Error) 8,279.11 121 68.42 

Total 12,062.22 123 

~~--.~.. 
Table 14 
Bonferroni Post Hoc Tests/or Attention Problems by Maltreatment Type/or Females 
~~ 
Mean 
95% 95% 
(1) (J) 
Difference Cl CI 
Maltreatment Maltreatment (I-J) SE p Lower Upper 
Physical Abuse Neglect -1.76 1.69 .899 -5.86 2.34 
Abandonment -13.98 1.97 .000 -18.77 -9.18 
Neglect Physical Abuse 1.76 1.69 .899 -2.34 5.86 
Abandonment -12.22 1.96 .000 -16.98 -7.46 
Abandonment Physical Abuse 13.98 1.97 .000 9.18 18.77 
Neglect 12.22 1.96 .000 7.46 16.98 
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Age and NUl/1ber ofReferrals 
A three (age group) by three (number of referrals) between subjects factorial 
ANOVA was conducted to determine if there were significant di1Ierences on attention 
problems by age group (4 to 7, 8 to 13 to 17) and the referral number (low, moderate, 
high). The ANOVA was utilized to assess the group and referral number main 
efIects, as well as the age group by referral number interaction term. The means and 
standard deviations of CBCL attention problems by age group and referral number are 
listed in Table 15. Levene's test results were again significant, suggesting the groups had 
unequal error variances. 
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Table 15 
Descriptive Statistics for Attention Problems by Age and Number ofReferrals 
Age Group Referrals ]vl SD n 
4 to 7 Low 54.74 9.89 35 
Moderate 52.20 3.94 50 
High 52.70 6.87 33 
Total 53.09 7.00 118 
8 to 12 Low 61.77 13.46 26 
Moderate 56.51 8.96 39 
High 56.19 10.79 42 
Total 57.66 1l.05 107 
13 to 17 Low 65.50 12.74 14 
Moderate 63.19 1l.73 16 
High 64.73 11.98 15 
Total 64.42 11.89 45 
All Low 59.19 12.40 75 
Moderate 55.48 8.44 105 
High 56.33 10.49 90 
Total 56.79 10.42 270 
The ANOVA results (see Table 16) revealed a significant age group main effect, 
again accounting for 15% of the variability in CBCL attention problems. This indicates 
that the age groups significantly differed in the attention problems displayed, even after 
norm correction for age. The ANOVA failed to reveal a significant referrals main effect, 
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which indicates that the referral groups did not significantly differ in attention concerns. 
The age group by referrals interaction term was also not significant. 
Bonferroni post hoc tests were conducted to further assess the significant main 
effect for age group as can be seen in Table 17. The test results indicated that all three 
pairwise comparisons were significant. The older group of children (M 64.42, SD = 
11.89) scored significantly higher than the 8- to 12-ycar-old (]v! 57.66, SD 11.05) and 
4- to 7-year-old (M= 53.09, SD = 7.00) participants. The difference between the 8 to 12 
age group and the 4 to 7 age group was also significant. This ~~",""_~'V that as maltreated 
children become older, regardless of the type of maltreatment or referrals, the number of 
attention concerns increase. 
Table 16 
ANOVA for Attention Problems by Age and Number ofReferrals 
Source SS df MS F 112 PowerP 
4,777.56 2 2,138.78 23.13 .15 1.00 
Referral 455.20 2 227.60 2.46 .02 .49 
Age x referrals 162.8l 4 40.70 3.81 .01 .l5 
Error 24,133.36 26l 92.47 (92.47) 
Note. Number in parenthesis represents the .?vISE for the error term. 
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Table 17 
BOI?feT'roni Post Hoc Tests for Attention Problems by Age 
Mean 95% 95% 
Difference CI CI 
(I) Age (1) Age (I-1) SE P Lower Upper 
4 to 7 8 to 12 -4.57 1.28 .001 -7.66 -1.48 
13 to 17 -11.33 1.68 <.001 -15.39 -7.27 
8 to 12 4 to 7 4.57 1.28 .001 1.48 7.66 
13 to 17 -6.76 1. 71 <.001 -10.88 -2.64 
13 to 17 4 to 7 11.33 1.68 <.001 7.27 15.39 
8 to 12 6.76 1.71 <.001 2.64 10.88 
Age and Type ofMaltreatment 
A three (age group) by three (maltreatment type) between subjects factorial 
ANOVA was conducted to determine if there were significant differences on attention 
problems by age group (4 to 7, 8 to 12, 13 to 17) and maltreatment type (physical, 
neglect, abandonment). The ANOVA was utilized to assess the age group and 
maltreatment type main effects, as well as the age group by maltreatment interaction 
term. The means and standard deviations for attention problems by age group and 
maltreatment type are listed in Table 18. Levene's test results were once again 
significant, suggesting the groups had unequal error variances. 
Table 18 
DesCl'iptive Statistics for Attention Problems by Age and A1altreatmenlljpe 
Age Group Maltreatment M SD 11 
4 to 7 Physical Abuse 52,83 5,84 65 
Neglect 52,71 6,20 59 
Abandonment 55,82 5,96 11 
Total 53,02 6.02 
8 to 12 Physical Abuse 55,14 9.42 44 
Neglect 56,92 10,26 49 
Abandonment 64,78 9,58 18 
Total 57.49 10.29 111 
13 to 17 Physical Abuse 59.75 11.92 12 
Neglect 64.33 11.44 12 
Abandonment 67.04 12,64 27 
Total 64,69 12.33 51 
All Physical Abuse 54.36 8.21 121 
Neglect 55.59 9.27 120 
Abandonment 64.11 11.34 56 
Total 56.69 9,94 297 
The ANOVA results (see Table 19) reveaJed significant age group and 
maltreatment type main effects, but the null hypothesis for the age group by maltreatment 
type interaction was not significant. The Bonferroni post hoc tests (see Tables 20 and 
Table 21) revealed the same main effect patterns fOWld in the previous research 
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questions. The older group of children (M= 64.69, SD = 12.33) scored significantly 
higher than the 8- to 12-year-old (A1= 57.49, SD = 10.29) and 4- to 7-year-old (M 
= 53.02, SD = 6.02) pmiicipants. The difference between the 8 to 12 age group and the 4 
to 7 age group was also significant. In addition, the abandolUnent group (!vI = 64.11, 
S= 1.34) scored significantly higher than the neglect (M= 55.59, SD = 9.27) and 
physical abuse (A1= 54.36, SD = 8.21) groups on rated attention problems. 
Table 19 
ANOVAfor Attention Problems by Age and Maltreatment Type 
Source SS df MS F 112 PowerP 
Age 2,811.91 2 1,405.96 18.11 <.001 .11 l.00 
Age group 1,315.35 2 657.67 8.47 <.001 .06 .97 
Age x maltreatment 344.60 4 86.15 1.11 .352 .02 .35 
Error 22,360.72 288 77.64 
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Table 20 
Bonferron!' Post Hoc Testsfor Attention Problems by Age 
Mean 
95% 95% 
Difference CI CI 
(I) Age (J) Age (I-J) SE P Lower Upper 
4 to 7 8 to 12 -4.46 1.13 .000 -7.18 -1.75 
13 to 17 -11.66 1.45 .000 15.15 -8.18 
8 to 12 4 to 7 4.46 1.13 .000 1.75 7.18 
13 to 17 -7.20 1.49 .000 10.79 -3.61 
13 to 17 4 to 7 11.66 1.45 .000 8.18 15.15 
8 to 12 7.20 1.49 .000 3.61 10.79 
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Table 21 
Bonferroni Post Hoc Testsfor Attention Problems by !v[altreatment Type 
Mean 95% 95% 
(1) (1) 
Difference cr cr 
Maltreatment Maltreatment (1-1) SE p Lower Upper 
Physical Abuse Neglect -l.24 1.14 .831 -3.97 l.50 
Abandonment -9.75 1.42 <.001 -13.18 -6.32 
Neglect Physical Abuse l.24 1.14 .831 -l.50 3.97 
Abandonment -8.52 1.43 <.001 -1l.95 -5.08 
Abandonment Physical Abuse 9.75 1.42 <.001 6.32 13.18 
Neglect 8.52 1.43 <.001 5.08 11.95 
Number ofReferrals and Type ofMaltreatment 
A three (referral number) by three (maltreatment type) between subjects factorial 
ANOVA was conducted to determine if there were significant differences on attention 
problems by the number ofrefelTals (0 to 1,2 to 3, 4 or more) and the maltreatment type 
(physical, neglect, abandonment). The ANOV A was utilized to assess the referrals and 
maltreatment type main effects, as well as the referrals by maltreatment type interaction 
term. The means and standard deviations for attention problems by referrals and 
maltreatment type are presented in Table 22. Levene's test results were significant, 
suggesting the groups had unequal error variances. 
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Table 22 
Descriptive Statistics for Attention Problems by Maltreatment Type and Referrals 
Mal treatment Referrals M SD n 
Physical Abuse Low 55.50 9.03 32 
Moderate 54.06 7.77 36 
High 53.57 8.87 37 
Total 54.32 8.52 105 
Neglect Low 56.79 11.47 24 
Moderate 53.88 6.86 48 
High 56.53 10.88 36 
Total 55.41 9.46 108 
Abandonment Low 68.08 10.23 13 
Moderate 62.00 10.32 20 
High 63.43 11. 81 14 
Total 64.11 10.83 47 
All Low 58.32 11.09 69 
Moderate 55.50 8.47 104 
High 56.38 10.66 87 
Total 56.54 9.99 260 
The ANOVA results (see Table 23) revealed a significant maltreatment type main effect, 
accounting for 14% ofthe variability in attention problems. However, the null hypothesis 
for referral main effect was not rejected. In addition, the maltreatment type by referrals 
interaction term was not significant. The Bonferroni post hoc tests (see Table 24) 
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revealed that the abandonment group (M 64.11, SD 10.83) scored significantly higher 
than the neglect (M = 55.41, SD = 9.46) and physical abuse (M = 54.32, SD = 8.52) 
groups on CBCL attention problems. 
Table 23 
ANOVA for Allention Problems by Maltreatment Type and Referrals 
Source SS df MS F Y1 2 PowerP 
Maltreatment 3,420.20 2 1,710.10 19.56 <.001 .14 1.00 
Referrals 440.15 2 220.08 2. .083 .02 .50 
Maltreatment x referrals 199.56 4 49.89 0.57 .684 .01 .19 
Enor 21,949.50 251 87.45 
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Table 24 
BOJ?ferrol1i Post Hoc Tests 011 Attention Problems by A1altreatment Type 
Mean 95'Yo 95% 
(1) 
Difference CI CI 
(1) Maltreatment Maltreatment (1-1) SE P Lower Upper 
Physical Abuse Neglect -1.08 1.28 1.00 -4,17 2,01 
Abandonment -9,78 1.64 <,001 -13,74 -5,83 
Neglect Physical Abuse 1.08 1.28 1.00 -2.01 4,17 
Abandonment -8,70 1.63 <,001 -12,64 -4,76 
Abandonment Physical Abuse 9,78 1.64 <,001 5.83 13,74 
Neglect 8.70 1.63 <,001 4,76 12.64 
62 
Chapter 5 
Discussion 
Child maltreatment is a significant stressor that can have far-reaching adverse 
effects on the total development of the child and spur a variety of adverse outcomes that 
follow the child into adulthood (Anda et aI., 2006). Child maltreatment is associated with 
differences in brain structure and function (De Bellis et aI., 1999; De Bellis et aI., 2002; 
Perry, 1997; Teicher, 1997; Teicher, 2002) and alterations in the catecholamine system 
(e.g., De Bellis, 1994) and HPA axis, which can lead to the development of 
psychopathology and can affect attention, academic achievement, interpersonal 
relationships, and even physical growth and development. Problems with attention and 
self-regulation are frequently observed in samples of abused and neglected children, with 
rates of ADHD consistently higher in samples of maltreated children than in children 
who have not been abused. Despite this fmding, attention problems in maltreated children 
remain poorly characterized and not well understood. 
The present study examined the effects of age, gender, type of maltreatment, and 
number of previous referrals on caretaker ratings of attention problems in a sample of 
children with substantiated maltreatment who were referred to child protective services 
for placement. 
The study found that the group of oldest children (13 to 17) received significantly 
higher scores on informant ratings of attention problems than either of the younger 
groups. The results indicate that there is a significant difference between all of the age 
groups on informant ratings of attention problems, with the mean number of reported 
attention problems increasing as the age range increases. This finding is interesting in that 
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the CBCL T scores used in the study were already corrected for age-based norms, 
suggesting an unexpected rise in attention problems in this cross-secLional study. This 
may lend support to the hypothesis that adolescents may experience increased 
vulnerability to stress and its effects on prefrontal cOliical functions (e.g., Arnsten & 
Shanksy, 2004). Viewed another way, these results may not necessarily reflect an 
increase in attention problems with age, but a failure to demonstrate a developmentally 
appropriate decrease in the number of attention problems manifested with age. One 
possible explanation is that there may have been early developmental compromise thaL is 
only now being expressed as it interacts with the neurodevelopmental changes that occur 
during adolescence (for review see Spear, 2004). 
This finding appears to be contrary to the trends in the clinical samples of ADHD. 
In these samples, an increase in age and developmental stage tend to coincide with a 
decrease in the number of attention problems and in the persistence of a diagnosis of 
ADHD (Hill & Schoener, 1996), although some have argued that the decline in diagnosis 
and symptom persistence may be more reflective of the developmental insensitivity of the 
DSM-IV diagnostic criteria for ADHD (Faraone, Biederman, & Mick, 2006). The trend in 
decreasing attention problems with age has been observed in nonreferred children, 
paliicularly preteens with subsyndromal attention problems, who demonstrated an 
attenuation of caretaker reported attention problems during the teenage period (Bamow, 
Schuckit, Smith, & Freyberger, 2006). These findings may not be generalizable, 
however, to children who are experiencing significant life stressors, paliicularly children 
in the clinical population. Indeed, even relatively minor typical life stressors, such as the 
transition to middle school, have been shown to result in a temporary increase in the 
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number and degree of attention problems in adolescents with ADHD (Langberg et al., 
2008). 
The findings of the current study are more consistent wi th studies of maltreated 
children that suggest psychopathology in general tends to increase with age (Reinke, 
2005), and the CLUTent study generalizes these findings to CBCL attention problems 
ratings. It has also been purported that the longer the child remains in an abusive 
environment, the more severe the behavioral and emotional sequelae (Finkel & Giardino, 
2001; Reinke, 2005). These findings may reflect the consequences of a longer duration 
and/or severity of abuse. While older age may longer exposure to abuse, the age 
of onset and duration of abuse in the current study could not be ascertained from 
available data. The age variable in this study reflects the age range/developmental period 
at the time of the referral, so it is only an indirect measure of abuse duration. 
Although there was a significant main effect for the number of referrals, post hoc 
analyses indicated that there were not significant differences between the groups based on 
the number of times the family was referred to CPS. There appeared to be a trend 
suggesting those with the lowest number of previous refelTals tended to have higher 
scores on caretaker reported attention problems than those who were referred two or three 
times. This is somewhat surprising and runs contrary to the original expectation that 
children with more chronic maltreatment, as measured by higher numbers of CPS 
referrals, would receive higher caretaker ratings of attention problems. 
The finding that the number of referrals was not associated with attention 
problems may reflect a conceptual problem with the variable itself. The number of 
previous referrals reflects the number of referrals for the family as a whole and not 
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necessarily the particular child who was rated. There is a limitation in assuming that the 
number of previous referrals is an accurate ret1ection of the chronicity of maltreatment. 
Notably, there was a trend suggesting that those children with a moderate number 
of previous referrals were rated as having fewer attention problems than children whose 
families were previously referred to CPS fewer times or not at all. Paradoxically, this 
would suggest that the more involvement with CPS, the less the likely the child is to 
experience attention problems. Perhaps this suggests that agency involvement provides a 
necessary impetus for service delivery in multiple areas, and this could result in 
improvement in child attention. The limitations associated with having an archival 
sample did not permit differentiation between those children who were previously 
referred receiving treatment and those who were not. Another possibility, given the low 
overall reporting of attention problems, is that those with earlier involvement with the 
agency are seeking support for their child's psychopathology and their own ability to 
cope with stressors that result in abusive parenting behavior. A third possibility would be 
rater mistrust of the benefits of cooperating with CPS delivery providers, and this 
indifference translates into minimization of all behavior problems in those with repeated 
referrals. Similar to this argument, there may be growing mistrust between parent 
informants and CPS workers and concern that endorsement of problematic behavior 
could result in adverse legal consequences. This certainly would be consistent with the 
relatively low overall T scores reported across all groups. Additionally, because it was 
not specified whether the respondent was involved in acts that brought about the referral, 
this could affect the validity of ratings. The caretaker- respondents, in addition, consisted 
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of both perpetrators and nonoffending caretakers, making it difIicult to eliminate or 
identify this type of potential reporting bias. 
Therc were no main effects for gender or gender by the number of refcrrals. 
Gender differenccs in attention problems have been reported, particularly for specific 
symptoms and subtypes. For example, males are more frequently characterized as 
hyperactive and aggressive than females, who may demonstrate symptoms of inattention. 
In this study, attention problems were viewed as a whole and an item analysis was not 
possible; therefore, important differences between boys and girls may have gone 
undetected. 
The study results indicated that there were significant differences between the 
participants based on the type of maltreatment reported. Differences in the reported level 
of behavioral and attention problems based on the type of maltreatment may have 
important implications for access to mental health services, pat1icularly for children in 
foster care. Garland, Landsverk, Hough, and Ellis-MacLeod (1996), for example, found 
that children who experienced more "active" types of maltreatment, such as physical or 
sexual abuse, were more likely to access mental health services than neglected or 
abandoned children, regardless of severity of mental health problems. The potential 
underlying assumption that these "active" types of maltreatment have a greater impact on 
the child than neglect or parental absence may cause neglected and abandoned children to 
be given lower priority for mental health services, regardless of actual need. 
In the present study, caretaker reported attention problems for neglected children 
were not significantly different overall than those reported for physically abused children. 
Furthermore, children who were in the abandonment group demonstrated more attention 
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problems based on caretaker reporting than either the physical abuse group, with a mean 
score for this group in the elevated (but not clinical) range. There are several possible 
explanations for this finding. First, it is possible that children with preexisting atlention 
and other behavioral difficulties are at risk of being abandoned due to the stress that these 
challenging behaviors may place on the caregiver. The caretakers and family 
environments of the abandoned children may also be stressed by additional or more 
severe risk factors than the caretakers and families of children who were maltreated but 
not abandoned. These additional stressors may be internal, such as parental 
psychopathology, or external, such as a lack of resources like adequate mental health 
services and counseling to help cope with the child's behaviors. The symptom severity in 
this group could also be attributed to characteristics of the maltreatment category itself. 
The experience of abandonment itself may be particularly traumatic to the child, with the 
rejection and grief associated with being abandoned having a more negative impact on 
the child's ability to attend and self-regulate. Indeed, van der Kolk (2005) and others 
have proposed that experiences like interpersonal betrayal and abandonment are highly 
traumatic to children and should be included as precipitating stressors in the diagnostic 
criteria for developmental trauma disorder. 
It is also possible that the parental bond between these children and their 
abandoning parents was more tenuous and their relationships characterized by more 
attaclm1ent disturbances, factors which have been repOlted to mediate attention problems 
and stress responsiveness. The effect of maltreatment type on attention problems differed, 
however, for males as compared to females. For males, the caretaker repOlted attention 
problem score for those in the abandoned group was significantly higher than the scores 
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for the males in the physical abuse but not the neglected maltreatment category. 
Caretaker reported attention problem scores in abandoned were significantly higher 
than those for physically abused or neglected girls. In terms of the impact of chronicity 
and duration of abuse on attention problems, although childrcn in the older group 
significantly differed from the other age groups in that they had higher caretaker reported 
attention problem scores, the number of referrals was not a significant factor. 
The caretaker reports of attention problems were significantly different, 
depending on the type of maltreatment reported and thc age range of the child. Again, the 
caretaker ratings on attention problems for the children in the older group were 
significantly higher than the other groups, with children in the abandonment category 
receiving significantly higher scores on the attention problems syndrome scale than either 
abused or neglected children. Frontal-subcortical circuit development progresses until 
early adulthood, with a significant increase in frontal maturation during adolescence, 
resulting in a significant decline in symptoms associated with ADHD as cOitical control 
over striatal and limbic influences on behavior is at its peale This is in direct contrast to 
the findings repOited here, where an increase in attention problems was reported in this 
cross-sectional study. 
Could these findings of increased attention problems with age be indicative of 
abuse-mediated decline in frontal-subcOltical circuit function? The children are 
presumably not those with typical causes of ADHD symptoms, namely genetic 
undermining of the striatal function and the dopaminergic system (Hale et aI., in press), 
but rather children whose prefrontal-cortical functioning may be impaired by 
catecholamine dysregulation secondary to chronic maltreatment and acute trauma. 
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Indeed, stress-induced prefrontal cortical dysfunction may be exacerbated in this 
adolescent group of girls, at least partly due to estrogen's role in amplifying the stress 
response during this developmental period (Arnsten, 2005). In addition, Tarrulo and 
Gunnar (2006), in research involving the normative development of the HPA axis, have 
suggested that pube11y may mark the end of a stress hyporesponsive period, making this 
adolescent group perhaps more vulnerable to the effects of stress at this time. This may 
parallel a sensitive period in neurodevelopment of the frontal lobe, a time when the 
nonna! course of increased myelination may be disrupted by the effects of stress and 
trauma (see Spear, 2003). In adolescence, these significant brain changes occur at a time 
when there are typically increased demands placed on the executive functions. 
Could the symptoms expressed in this population result in similar overt 
manifestations of attention problems due to different underlying circuit abnormalities 
than would be found in those with primary ADHD? In other words, these children may be 
experiencing secondary attention problems due to neurobiological changes brought about 
by maltreatment. Due to the high comorbidity and prevalence of multiple 
neuropsychiatric disorders in maltreated children, it is also conceivable that these 
children may be experiencing attention problems that are secondary to other psychiatric 
disorders, such as depression. The adolescent period is also a vulnerable time for the 
emergence of mood disorders and other forms of psychopathology. Depression is also 
associated with a history of abuse and high cortisol and stress sensitivity, and the 
cognitive effects of depression on attention, concentration, and executive function are 
also well documented (Mayberg, 2001). 
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Limitations 
This study was conducted with a sample of CPS-referred maltreated children, the 
majority of whom had been referred on multiple previous occasions. As such, these 
results may not generalize to other samples of maltreated children. In terms of statistical 
limitations, due to the significant results of Levene's test, the results rep0l1ed assume 
unequal variance, although the test was robust. In addition, Achenbach (1991) 
recommends the use of raw scores in research. Given that the distribution is truncated at 
T 50, this results in a range restriction in measuring attention problems, and possibly 
limits the findings presented here. Future research could reveal significant findings if raw 
scores are used (Achenbach, 1991). 
Attention itself is very broad construct involving many functions and components. 
Studying attention problems can be elusive in that the term itself is nebulous and often is 
not uniformly defined in the research. Consequently) various studies may have referred to 
inherently different phenomena by this umbrella term. This study utilized a behavior 
rating scale, and as a result, the attention problems measured are behavioral 
manifestations, not necessarily neuropsychological ones. Moreover, in the present study, 
the specific items which were endorsed by each participant were not available for item 
analysis. Neuropsychological testing may provide more specificity regarding the nature 
of attention problems in maltreated children. The current study did not control for in 
utero drug exposure, a factor that has been associated with high levels of caretaker 
reported attention problems on the CBCL in young children, even in the absence of 
adverse early caretaking (e.g., Slinning, 2004). 
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The chronicity variable measures the number of previous referrals fO!' the family, 
not necessarily the particular child. The utility of this variable is limited in that it likely 
does not capture or reflect the actual chronicity of maltreatment to the child, only the 
number of times the family was referred to CPS. There were also relatively cases 
with no prior referrals to CPS. The maltreatment groups were selected based on the 
reason for the current removal from the home. It is common for different types of 
maltreatment to co-occur, however. 
Although results for maltreatment type were significant, with the abandonment 
group demonstrating higher caretaker ratings on the attention problems scale, definitive 
conclusions about this finding cannot be made because the circumstances causing the 
child to be placed in this category may vary. FO!' example, one child may have been 
abandoned several years ago and may never have had a chance to know his Of her parent, 
while another child may be experiencing the repercussions from an acute loss of a 
relationship. FUl1her study of children who have experienced maltreatment and 
abandonment may shed light into the nature of this population and the impact 
abandonment has on attention problem ratings. 
Future Research 
Future research examining the developmental trajectory of attention problems in 
maltreated children should employ different designs, including longitudinal designs that 
might shed light on the development of psychopathology in this population. This type of 
design may specifically help to better characterize age-related changes in attention 
problems in maltreated children and if age-related increases in attention problems are 
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verified in neuropsychological testing, would argue for early identification and 
intervention in abuse/maltreatment situations. 
As a result, future studies of attention problems in maltreated children should 
utilize direct neuropsychological testing, in addition to behavior observation ratings with 
item analyses, in order to better characterize the nature and patterns of the attention 
problems in maltreated children. This may also help to better distinguish between 
behavioral and purely neuropsychological/cognitive deficits. Additionally, multiple 
informants should be used to provide a better diagnostic picture of maltreated children 
than can be obtained from single informants, especially if those informants are directly 
involved in the maltreatment or affected by the legal ramifications ofthe 
abuse/maltreatment situation that led to the CPS referral. 
Abandomnent, a type of child maltreatment that is often subsumed and obscured 
under the broader category, would appear to warrant particular attention, as it potentially 
emerges as a particularly powerful correlate of psychopathology, especially in girls. 
Attention problems in maltreated adolescents with and without acute significant stressors 
should be studied. Future studies should carefully consider the mediating role of 
comorbidity in attention problems, particularly attachment, depressive, and/or conduct 
disorders, due to their apparent association with both maltreatment and attention 
problems. Finally, future research should continue to integrate the neurobiological data 
into the psychological research on stress-related disorders, comparing maltreated children 
at similar stages of biological development and with different patterns of stress reactivity 
and HP A axis functioning. This may help elucidate whether there are underaroused and 
hyperaroused subtypes for attention problems, based on patterns of HPA axis and 
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catecholamine functioning, and whether these patterns change over time (from 
hyperaroused to underaroused) due to down regulation of neurotransmitter receptors 
and/or alterations in the HP A axis, at what point in development, and under what 
conditions. 
These findings will be important for school psychologists and other clinicians 
who develop educational and behavioral interventions for children with attention 
problems, as these potential subtypes would necessarily dictate differentiated 
interventions. Examining premorbid characteristics of children who have experienced 
abuse/maltreatment may lead to a better understanding of whether ADHD symptoms 
might be more likely to occur before the abuse, are more likely to surface after 
maltreatment, or are just comorbid conditions that warrant further empirical and clinical 
investigation. In addition, being able to distinguish attention problems secondary to the 
chronic stress of maltreatment from primary ADHD could help inform more appropriate 
evaluation procedures and more accurate classification and placement decisions in 
children who go on to require evaluation and/or placement in special education programs. 
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